Coccolithophores are one of the major, living phytoplankton groups and play important roles in geochemical cycles and climate. They are a particularly dominant group in oligotrophic waters, yet a lot more needs to be learned about their horizontal and vertical distributions. Coccolithophores were collected at different photic depths from 15 stations across the Caribbean Sea during cruise 35/1 of the RV Meteor from April to May 1996. A total of 67 species was identified, with an average of 19 species per station. Coccolithophores were encountered at nearly all stations but abundances were fairly low (10 2 -10 3 cells 1 -1 ). Coccolithophore assemblages in the four oceanographical provinces identified (Granada Basin waters, Atlantic surface waters, northern Caribbean waters, and Pedro Bank waters) differed in their species composition and abundances. Abundance peaks occurred near the surface and in the deeper photic zone (140-150 m) just below the deep chlorophyll-a maximum at the top of the nitrate nutricline.
Introduction
Coccolithophores are one of the major phytoplankton groups in the oceans. There are about 200 species which have been classified so far (Jordan and Green 1994; Cros et al. 2000; Jordan et al. 2000) , although newly discovered hetero/holococcolith combinations are continually reducing their number (Cros et al. 2000) . The biogeographical zonations and depth habitats of a few of these species have been well documented and show that they prefer to live within certain depth ranges and latitudinal zones (Winter et al. 1994) . Emiliania huxleyi and Gephyrocapsa oceanica, two species which are probably closely related (Medlin et al. 1996) , are bloom-forming organisms which are thought to modify biogeochemical cycles of, amongst others, CO 2 (Tyrrell and Taylor 1995; Winter 1996), climate (DMS-cloud cover; Charlson et al. 1987; Ayers et al. 1991 ) and light scattering-albedo (Balch et al. 1991; Tyrrell et al. 1999 ). Most of our understanding of coccolithophores stems from work undertaken in intense coastal upwelling regions and high latitudes where they often occur in great numbers (exceeding 10 6 cells l -1 , Balch et al. 1991) . Much less is known about the role of coccolithophores in oligotrophic nutrient-depleted regions where they are often the dominant taxa, perhaps because of their special adaptation to these environments (extreme k-selection; Young 1994). Successful strategies of coccolithophores may include using coccoliths as buoyancy-control to reach prevailing nutrients (Wilbur and Watabe 1963; Klaveness and Paasche 1979), and reducing diffusion limitation of nutrient uptake by possessing higher sinking rates than other phytoplankton in the same size group (Smayda and Bienfang 1983) . In the laboratory E. huxleyi showed the fastest nutrient uptake (=lowest half-saturation constant) for nitrate and ammonium uptake out of 16 species (Eppley et al. 1969) . In general, oceanic coccolithophores are able to grow at much lower iron, zinc and manganese concentrations than other coastal phytoplankton (Brand et al. 1983) . Most other tropical oceanic species remain at low abundances during natural and artificial nutrient enrichment (Hulburt 1983) .
Coccolithophore diversity is lowest for strongly eutrophic communities but it is also low in extreme oligotrophic conditions. The highest diversity of coccolithophores is found in oligotrophic waters like subtropical oceanic gyres (Hulburt 1963 (Hulburt , 1964 . The miscellaneous group (>80% of the species assemblage but <20% of the total abundance) shows substantial abundance in intermediate conditions (e.g., Honjo 1976). The oligotrophic regions of the world's oceans are often overlooked but these regions have a deeper mixed layer and a deeper photic zone than eutrophic regions. Consequently, the total phytoplankton biomass production in oligotrophic regions may often be underestimated. The ratio of oligotrophic (low nutrient supply, coccolithophore-carbonate dominated) vs. eutrophic (high nutrient supply, diatom-organic matter dominated) volume of the world's ocean has been implicated as an important mechanism for changes in the partition of CO 2 between the ocean and atmosphere (Dymond and Lyle 1985) . Therefore, it is important to understand the role of coccolithophores in oligotrophic regions. This paper addresses some of these questions, including the vertical and horizontal distributions of coccolithophores in the Caribbean Sea.
The Caribbean Sea
The Caribbean Sea (Fig. 1) is well situated for studying the response of coccolithophores to different oceanographic features under tropical oligotrophic conditions. During Meteor cruise M35/1 we encountered four oceanographical settings which we designate northern Caribbean waters (stations A to C -which combine stations C1 and C2; gradient circles), Pedro Bank waters (stations D to G; open circles), Atlantic surface waters (stations H to L; closed circles), and Granada Basin waters (filter stations M to O; shaded circles).
Hydrographic conditions (temperature, salinity, density and chlorophyll-a) during the cruise are presented in Fig. 2 . The latitudinal excursions of the intertropical convergence zone (ITCZ) and associated precipitation in the Amazon Basin produce two major climatic and hydrographic seasons in the Caribbean. During summer and fall, runoff from the Orinoco and Amazon Rivers approaches the Caribbean Sea and leads to the formation of low-salinity lenses at the surface (e.g., Wu¨st 1964; Gordon 1967; Mu¨ller-Karger et al. 1988 , 1989 Corredor and Morell 2001) . These surface waters have increased nutrient and phytoplankton pigment concentrations (Froehlich et al. 1978; Mu¨ller-Karger et al. 1989; Bidigare et al. 1993; Corredor and Morell 2001) .
Meteor cruise 35/1 approached the Caribbean in the winter/spring season when the trade winds prevail and the low-salinity lenses are restricted to the southeastern and southern parts of the Caribbean. This area is characterized by a relatively steep seasonal thermocline, raised isotherms, and a strong deep chlorophyll maximum associated with the seasonal thermocline. We refer to this area as the Granada Basin waters (stations M-O; Fig. 1 ).
The northeastern Caribbean and the Anegada Passage ( Fig. 1 ) are characterized by a smooth ''subtropi- 
